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FAITH 


in the 
WHITE PRODUCT 





If the installations of White 
Truck fleets in commercial serv- 
ice were expressed in terms of 
money, they would furnish 1m- 
pressive evidence of the faith 


1 owner has invested over 


large truck users have in 
White performance. The fol- 
lowing figures show some of the 
large investments represented 
by individual fleets. 


$2,000,000 


2 owners have invested between 1,000,000 and $2,000,000 


5 sé “ “< sé 


6 é ‘é é “é 


15 sé ‘é «é Li) 
41 sé sé “é ‘é 


500,000 and 1,000,000 


. 300,000 and 500,000 
200,000 and 300,000 
100,000 and 200,000 


These figures do not include any trucks owned by the 
United States or foreign governments 


When the large user stand- 
ardizes on White Trucks, 
acquiring more of them every 
year, he must know their operat- 
ing merit. When he invests 
a quarter million, half a million, 
two to three millions, in White 
Fleets, he must have implicit 
faith in their investment value. 


What safer example could 
be afforded the truck buyer who 
does not have a broad compara- 
tive experience of his own to 
guide himP Investment value 
in the case of a single truck 
depends upon earning power 
quite as much as in the case 
of a large fleet. 


THE WHITE COMPANY 


CLEVELAND 
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**For cigarette packages 
the fancy-colored paste- 
board box no longer 


seems to be the mode.”’ 


The Real Shing 


as sure AS you live 


Believe it or not—it’s a fact. 


That simple, soft foil Fatima package 
is today America’s most fashionable 
package for cigarettes. Most fashion- 
able because most widely used by 
those men who know “what's what” 
in smokes. 


At the big hotels and clubs, at smart 
resorts such as Palm Beach and Atlantic 
City —even at Newport itself — the 
Fatima package now holds the prestige 
formerly held by the fancy, expensive 
paste-board box. 


The reason for Fatima’s popularity 
is “JUST ENOUGH TURKISH.” 


Instead of containing too much T urk- 
ish as do the expensive, straight Turkish 
i Fatma contains just enough 
urkish—just enough to taste right and 
just enough to leave a man feeling right, 
even when he smokes more than usual. 
You, too, will be proud of Fatima s 


package as soon as you test Fatima’s 


uality. 
© gus ll 


FATIMA 


cA Sensible Cigarette 
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Simplielty and 
lccessibility, at- 
tributes of Twin- 
Six Engineering 


MOTOR CAR SAFETY depends 
on RIGHT ENGINEERING 


STUDY of the causes of 
motor car mishaps will 
show that in nine cases 
out of ten they are as much the 


an 


country were always careful 
and thoughtful— there would 
still be accidents. 


The greatest possible care 
will not help a man if his car 
fails. 


Safety is the first and fore- 
most consideration in Packard 
engineering. There is a sound, 
practical engineering reason 


‘“« Ask the Man Who Owns One’”’ 


PACKARD MOTOR CAR COMPANY .- - Detroit 





for every factor of safety in the 
Packard car. 


Consider the security 


afforded by the high reserve 


From less than two miles an 
hour on high, it will pick up in 


‘a few blocks to more than a 


mile a minute. Its perfect 
balance— its ease of control— 
makes it stop or start without 
effort. 


Just as the Packard engine 
is built to deliver more power 
than ordinary needs call for, 
the Packard car is built to 


withstand more than ordinary 
strain. Yet the Packard re 
quires no more power to run 
than many cars which com- 


regard at all for himself or his 
family, Packard safety is price- 


less. 


The Packard people are trans- 
portation experts; they have 
more to tell you on this subject 
than any other organization in 
the world. You can ask them 
to discuss your car problem 
without obligation. It is to your 
interest and profit to do so. 


TTT 
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SWAT PRAPTIABRAERSTISEL TT 


fault of the car as of the driver. sueu of Gu Hulant Sele promise with strength to secure 
In plamming for the safety of Six—-the stored-up energy lightness. cone 
a man and his family, Packard which responds instantly in an Its weight is scientifically ad- the ¥ 
Engineering gever compro- emergency, but costs nothing justed to its power. It stays on = 
mien Git, chance, Bren if when it is not in use. the road when lighter cars show iis 
| every one of the 6,000,000 The Packard is the safest car a tendency to leave it. Wy th 
motor car drivers in this in the world to handle in traffic. To the man who has any tt Le 
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heve built up a big 
grchamt marine but 
pans to keep this 
fleet in condition 
for service has not 
kept pace with the 
onstruction of the 
ships. Vessels are 
wld for weeks in 
or harbors, await- 
in their turns to 
pt into the few 
ity-docks we have, 
for necessary reno- 
wr ships were kept 
in commission just 
ts long as they 

wuld keep going. 
Iwas more importe 


mands our docking 
fweilities were im- 
miately ewamped 
ly the large number 
¢ long-neg lected 
Yeeels that had to 
‘put in dry-dock 
wi brought to con- 
tition for service. 
the emergency, 
™ rather ingen- 
lous schemes were 
ought forth for 
to ships 
tere dry-docking 


‘Wn Antonio" put 





SETTING A DRY-DOCK TO WORK 
WHILE UNDER CONSTRUCTION 
fhere is a serious shortage of dry- 
dook facilities in this country. 


Ve 


10 CENTS A COPY 
$5.00 A YEAR 


Mobile large enough to accomodate her capacity sufficient to take care of 


but it happened that, there was one 
under construction that would do the 
trick if only it were ready. This 
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ELEVATION SHOWING THE SAN ANTONIO IN THE UNFINISHED 


wt to move men and cargoes than to 
tmsider the life of the ship. When 
the war ended, in addition to normal 


——— 





— 


a - 


DOCK, WITH SPACE 





BETWEEN THE TWO SECTIONS 


dock was being built in two sections 
of five pontoons each. The first had 


been completed, and it hada lifting sel. 
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ABOVE: THE FINISHED SECTION OF THE FLOATING DRY=DOCK IN PLACE. 


BELOW: 


THE SAN ANTONIO IN THE DOCK, WITH WORK PROCEEDING SIMULTANEOUSLY UPON 


SHIP AND DOCK. 


RIGHT: THE TWENTY-FOOT GAP BETWEEN THE DOCK SECTIONS 


the San Antonio; but the section was 
only 240 feet long and there would 
have been such overhang at each end 
. as would buckle the 
* hull or strain the 


plates. The second 
section of the dock 
was, however, under 
way; its first two 
pontoons stood com- 
pleted and work on 
their wings was un- 
der prosecution. 
This work was has- 
tened; these wings 
were planked up to 
such a level that 
the pormtoons could 
be safely sunk un- 
der the San Antonio 
and they were temp- 
orerily fitted with 
motors and pumps .co 


that they could be used with the one 
complete section to support the ves- 
The drawing shows how in this 


way the finished 
and unfinished sec~- 
tions were used to 
1ift the San Anton- 
io out of the water 
A space of 20 feet 
was left between 
the two sections, 
allowing the ship 
to overhang 33 feet 
at the bow, and 15 
feet at the stern, 
The repairs to the 
vessel, after she 
was thus docked, 
were completed far 
earlier than would 
otherwise have been 
possible. Moreover 
all the time while 
the ship was in the 
dock, work upon tho 
unfinished section 
proceeded without a 
hitch! In this way 
the dock was able to 
sarn money while not 
yet finished. 
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HEAT TREATLENT IN GUN EROSION 
There are few problems in the met- 
allurgical and allied arts that have 
proved more puzzling to the investi- 
gator, or have received a more thor- 
ough investigation than that of the 
causes and cure of gun erosion. Per- 
haps the clearest and most complete 

discussion of this subject is that 
of Professor H. M. Howe, in a paper 
read at the latest meeting of the 
American Institute of Minin, Pngin- 
eers. He showed that erosion was 

the effect of heat treatment, due to 
the extreme high temperature of the 
powder gases. Any sudden heating and 
cooling, as we have long known, has 
the effect of hardening the surface 
of the bore. In a badly eroded gun 
the thickness of the hardened layer 
varies from one ten-thousandth of an 
inch at the muzzle to sixty-three 
ten-thousandths at the breech. Dr. 
Howe does not agree with the widely- 
held theory that this hardening is 
due to carburization; he believes it 
merely a result of heat treatment. 
There is too much carbon dioxide in 
the powder gases to permit carburi- 
zation by the monixide. 

Nov we must remember the heating 
up of the liner is very rapid and 
lasts for a very small fraction of a 
second. An extremely fine film of 
the metal is suddenly raised above 
melting point; but the wave of heat 
starts flowing away to the exterior 
of gun. The ferrite and cement- 
ite in this heated form merge and 
form austenite. As the heat passes 
out through the gun, the metal just 
beyond the thin fused film cools be- 


the 


low the limit at which transition to 
austenite can cecur. After the pro- 
jectile has left the gun, the layer 
in which austenite has been formed 
cools again, and this cooling is ac- 


companied by some reversion in the 
steel toward its original condition. 
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This reversion of phase takes more 
time to effect than the change of 
the gun steel to austenite. Some of 
the latter therefore remains unalt- 
ered and, being rapidly chilled, is 
converted into martensite. On each 
successive discharge additional aus- 
tenite is formed and in this way the 
thickness of the hardening layer in- 
creases progressively, The result is 
that the original tough face of the 
liner is replaced by a hard, brittle 
layer of martensite. Since the ten- 
perature gradient of this layer is 
very steep, the transformed metal is 
too brittle to adjust itself to the 
resulting differential expansions, 
and cracks are formed, On the lands 
of the rifling, these are generally 
transverse but in the grooves the 
principal cracks are longitudinal. 

But why is the bore of the gun en- 
latged? What becomes of the metal 
that is worn away? Professor Howe 
agrees with the view we have long 
taken in this matter: that since a 
fine film of the interior surface is 
fused by the heat of the white-hot 
powder gases, the gases in rushing 
forward out of the gun, wipe off and 
carry away a certain amount of this 
film. The quantity is small enough 
at each discharge, but the accumla- 
ted wastage of many rounds serves 
gradually to enlarge the bore, es- 
pecially towards the breech of the 
gun. 

Although the nature and progres- 
sive effect of erosion are thus sat- 
isfactorily explained, there is not 
much prospect of any successful rem- 
edy being applied. The Krupp firm in 
Germany has from time to time as- 
serted that they had produced a non- 
erodible steel; but samples cut from 
captured German guns show that while 
the metal is of good quality it con- 
tains no new ingredients. 


THE AGZ OF GLASS 


Surely the Cinderella among materi- 
als of construction is glass. By day 
through countless windows that keep 
out wind and weather, the sun pours 
his rays into our dwellings, offices 
and factories. By night every lamp 
aglow spreads its light through a 
glass chimney, shade or bulb. It is 
through glass lenses that the light- 
house sends its warning beam, that 
ships may sail past shoal and reef 
in safety to port. 

We are so accustomed to it all that 
we never realise how helpless we 
should be without this substance for 
which we know no general substitute. 
With its trensparency for light it 
combines almost perfect impermeabil- 
ity for gases and very considerable 
strength, qualities indispensable in 
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the construction of electric light 
buibs and X-ray tubes. How many mep 
owe their lives to the good officg, 
of glass in accurate diagnosis with 
X-rays we mst leave it to the sup. 
geon to estimate. 9 
Pliable, heat-resisting mica hag 
advantages for certain uses; so has 
flexible celluloid. But these cay 


never supplant glass for ordi 
use. Fven the one vice of glass 

- its extremely dangerous character 
when wrecked by accident - hag by 
modern art, been cut to a minim 
where special precautions are called 
for, by the familiar wire-net rein. 
forcement, or the less familiar ce]. 
luloid core. 

Glass has given into man's hand th 
instrument to wage effective battle 
against that insidious enemy of his 
race = the elusive microbe, visible 
only under the high power of the mi. 
croscope.e. Through glass lenses the 
astronomer peers into space that has 
no bottom, making observations fron 
which he can predict the future with 
mathematical precision, and unravel. 
ling the mysteries of world creation 
and decaye 

How many of us go through life bee 
spectacled, and never give « thought 
in thankfulness to the good offices 
of Cinderella! Even the blind, in 


case of cataract, can be made to se 
by skillful removal of the eye's na- 
tural lens and susbtitution of one 
of this wonder substance. 

Glass has made possible photograpy 
with its record of family histories, 
of the faces of our friends, of pla 
ces visited and of the scenes of our 
holiday frolics. 

The artistic possibilities of glass 
in other directions are probably not 
yet fully exploited. Church windom 
ere one of the better know applica- 
tions in this field; many other ex 
amples which might be mentioned will 
doubtless occur to the readers What- 
ever we have achieved in these di- 
rections, that much more might still 
Le done must have been vividly in- 
pressed on &11 who gazec in admira- 
tion at the Jewel Arch lately erect- 
ed in New York to celebrate the hom 
coming of our men from Francés 

'f there is still a shadow of doubt 
as to the significance of glass in 
modern civilization, let us but 6s 
timate the daily attendance at the 
moving picture theaters, remen 
that without the camera's glass oj? 
the whole performance would be im 
possiblee No glass, no moviese 

Glass has been known from antiquity 
but its common use is comparatively 
recente Ours has been spoken of # 
the age of steele It might 
be pronounced the age of glasse 
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BRINGING UP MATERIAL FOR THE RAPID REPLACEMENT OF A DESTROYED BRIDGE ON THE PARIS-MULHAUSEN LINE 


REBUILDING THE FRENCH RAILWAYS 


It is estimated that the work of re- 
wilding the railway system of the 
devastated regions of France will ate 
tain the enormous total of 456 mil- 
lion dollars. This, it will be un- 
derstood, is for purely railroad con- 
struction, taking no account of ruin- 
oi villages, cities, facto- 


1030 miles of new line. The Minister 
of Public Works is earnestly engaged 
in repairing and replacing the local 
railroads, and 3986 miles of track re- 
moved for military requirements at 
the front will be put backe 

As for inland navigation by the can- 
al system, 450 bridges must be recon- 
structed, 115 locks rebuilt or reno- 


ing coal which had to be imported on 
account of destruction of the French 
mines will involve an outlay of $14- 
000,000. , 

The highways of nineteen of the De~- 
partments of France wore badly de- 
stroyed during the ware Of the Na- 
tionai Highways 5592 miles and of o- 





ries, etc. Over half this 
sm must be spent in re- 
pairing track, buildings 
and equipment of the trunk 
linese For local railways 
$85,000,000 will be needed 
und for canals $43,000,000 
It will take $16,000,000 
to make good the damage at 
mritime ports such as Dun 
Kirk, and to repair the 
highways throughout the 

mr zone will cost $64,000- 
000 mores 

A determined effort is to 
be made, in the railrpad 
reconstruction, to avoid 
all unnecessary features, 
md to standardize the ma- 
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ther roads 59,650 miles must be re- 

paired. The total cost of 
putting the transportation 
system of France is a shape 


where it will again serve 
adequately the needs of 


the country will be not 
less than $1, 203,800,000, 
The most important part 
of the work is that of re- 
pairing the many bridges, 
The number of these dan- 
aged reaches 1510. A good 
idea of both the emergency 
and the permanent work may 
be obtained from the pho- 
tographse Where the enemy 
had been driven back and 

t was imperative to get 
the lines rapidly into or- 
der, much use was made of 








terial and equipment used. 
three standards of rails 
tre to be used: a 92-pound rail for 
ttandard-cage tracks with heavy traf- 
fie; a 72-pound rail for acerage use; 
tnd a 52-pound rail for lines of one 
mter gage. The rails are to be 18 
mters long, or a multiple thereof. 
The plans for new line and enlarge- 
ment of existing 
systems which were 
being put through 
in 1914 are to be 
tarried on to com- 
pletion; but read- 
justments must be 
mde to meet addi- 
tional traffic due 
to the return of 
Alsace-Lorraine to 
France, It is in- 
YVeresting to note 
that besides the 
stations and work 
fa purely mili- 
lary character the ’ 
my has constructe ~~ 
tno less than 











TEMPORARY STEEL SPAN ABOVE TIIE PERMANENT STONE ARCHES 


vated, and 62 miles of canal bed are 
to be cleared of debris. 

The seaports most damaged were Dun- 
kirk, Calais and Boulogne, The ap- 
proximate cost of removal of wreck- 
age and of repairs will be $1,600,- 
000; and temporary berths for receiv 
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THE "LAUNCHING" OF A READY=MADE BRIDGE OF STEEL SSOTIONS 


4 


piling, cribwork, and tres- 
tle bents to provide tempo- 

rery crossings of the streams. This 

of course will give place to perman- 

ent steel structures. 

Perhaps the most interesting of our 
views is that showing the method of 
launching a heavy plate-girder bridg 
across the gap intervening between 
pierse The span 
was assembled on 
flat cars and ta~ 
ken to the site, 
where the parts 
were coupled up 
to form the com- 
plete girder and 
this was then 
pushed forward 
oF across the open- 

| inge Supplement- 
ary girders of 
shallow depth ate 
tached to the end 
of the permanent 
girder secured an 
early lodgemént 
on the far side. 











THE ROMANCE OF 


man make a flying machine; and 
is the first of such devices to 
.oross the Atlantic Ocean; and if 
Plies higher ard flies faster and 
imbs faster than any other machine: 
it, would seem reasonable to consider 
3 man as entitled to outstanding 
tice a a -wial inwentor.e Yet how 
iny of thes ) road but newspapers 
w that NC-4 stends for Navy-Cur- 

4, and that the Curtiss Wash has 
l. airplane records: greatest speed, 
greatest ceiling, maximum climb? 

Glenn H. Curtiss has been interested 
in flying, not only from the earliest 
airplanes that flew, but even before 
they flew. Developing from a bicycle 
mechanic into a maker of motorcycles, 
dissatisfied with the engines to be 
ad ard so drifting into the manufac- 
t " os amall light engines, Cur- 
tise it was to whom Capt. Thomas Bal- 
jwin turned when he wanted a motor to 
put into a ciger-shaped balloon for a 
dirigible. This was away 
back in 1904; amd while his 
first aviation engine would 
undoubtedly lead Curtiss to 
smilie now, were it suddenly 
put under his keen eyes, it 
ras forbear of that one 
with which Baldwin flew the 
first dirigible bought by 
the UT. S. Covernment, and 
in the test flight of which 
Surtiss presided in person 
over the engine. 

But the dirigible was slow 
and unwieldly; and while it 
was a decided drawing card 
at fairs and exhibitions, 
and as such a money-maker, 
Surtiss realized that what 
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The June Bug, 1908, which won the SCIENTIFIC 
AMERICAN prize for the first public flight of one 


SCIENTIFIC AMERICAN 


CURTISS -= HOLDER OF THE AIR RECORDS 
By C. H. Cleudy 


was realy wanted was something that 
could be taken down for shipment and 
as readily put together to fly. So 
when Bell formed the Aerial Experi- 
ment Association and engaged Curtiss 
as engineer the young inventor was 
all enthusiasm and effort. 

Now hie motorcycle experience stood 
him in good stead. It takes a lot of 
nerve to drive a motorcycle at speed 
through a crowded field; and it took 
nerve to get up in a new and untried 
vehicle and hop through the air with 
at best a 50-50 chance that the hop 
would end in a tumble. But Curtiss 
thought little of the danger, and in 
1908 at Hanmondsport hopped, in the 
White Wing, the huge distance of one 
thousand feet, pluse 

Came next the June Bug, the slender 
little plane which on July 4th, 1908 
won the SCIENTIFIC AMERICAN trophy 
for the first public flight of one 
kilometer (5/8 mile). All this was 
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the beginning of a series of seria) 
achievements that carried the name of 
Curtiss around the world on the lips 
of men and across the ocean in one of 
his flying boats. The Aeronautica] 
Society ordered the first privately 
bought plane in America. Next came 
another SCIENTIFIC AMERICAN trophy 
for flying almost 25 miles (they did. 
n't count inches this time) in f 
five minutes. At Rheims he beat Ble. 
riot in a speed test, making the the 
unheard-of plane speed of 46.5 miles 
an houre (The Wasp of today has made 
136 miles with full load and Mr. Cu. 
tiss looks forward to much more thm 
this. It is interesting to note thet 
Curtiss holds the record of 137 miles 
per hour for a motorcycle; that his’ 
engines drove the motorboats Miss Mi- 
ami and Miss Detroit III in their re- 
cord runs, and that the speed record 
for over-the-water aircraft is his at 
131 miles per hour with full load. 
The aerial world now at 





























his feet, he landed a real 
prise in the $10,000 put up 
by the New York World for s 
flight from Albany to New 
Yorke Then he bagan to go 
in for teaching others the 
art of flight; and his list 
of personally instructed 
students is almost that of 
American aviators who have 
pioneered in record-making 
McCurdy, who first sent 
and received wireless frou 
a plane; Hamilton, first 
to fly a Curtiss in the 
Gordon-Bennett race; Ely, 
who first landed on a bate 
| tleship; Beachy, who first 
oi 
| 
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Right: 


The first hydroairplane, built at 
San Diego in 1911. 


The Hudson Flyer, with which Mr, Curtiss made the first flight from Albany to New York. 


CURTISS IN SOME OF HIS MACHINES THAT HAVE MADE AIRPLANE HISTORY 
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flew under the Ni- 
agera Bridge, and 
made the first al- 
titude above 10000 
feet; Ellyson, Tow- 
ers, Richardson, 
Bellinger, first 
naval officers to 

fly over water to- 
gether - and so om 
But Curtiss’ mind 
was not satisfied 

to reap the fruits 
of invention, dis- 
covery and practi- 
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“| wihotions, as truly 
as though he had 
been killed in his 
machine. 

Mr. Curtiss, like 
all pioneers in « 
new field, pursued 
many of his exper- 
iments by the out- 
ami-try method, as 
there was no other 
method available. 
While Langley and 
Chanute had dons 
mathematical wark 








cal discovery. He 
liked to fly, and 
he enjoyed winning 
prises; but the bu- 
sy head was evolv- 
ing something entirely new. 
The famed Albany-New York 
plane was a land plane with 
pontoons for water landing. 
Curtiss dreamed of a better 
thing -- a boat which would 
fly, rather than a flying 
machine that could land in 
the water. The hydroair~ 
plane was first, tut the 
flying boat followed close 
on its heels, soon to be a- 
dopted by the Navy, and in 
time to earn for that arm 
of this nation the laurels 
of the first oceanic flight. 
It is delightful to find 
Mr. Curtiss as modest and 
massuming as if he had ne-~ 
ver so wrought that aerial 
honors are his in numbers 
greater than he can casily 
recall, He will not talk 
of early aviation without 
giving a lot of credit to 
others who were also pio- 
neers, Wright, Langley ani 


THE NC-4 SEAPLANE, 
EUROPE. 


WEIGHT OF MACHINE LOADED, 28,000 POUNDS. 


LIBERTIES), 1600. SPEED, 80-90 MILES PER HOU 
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FIRST MACHINE TO FLY, IN STAGES, FROM AMERICA TO 
HORSE-POVER (FOUR 














THE Kel2 CURTISS ENGINE, A TWIN SIX, OF 400 

HORSE=POWER, WEIGHING 728 POUNDS, THIS HAS 

DRIVEN THE WASP TYPE OF TRIPLANE, WITH FULL 
LOAD, AT A SPEED OF 160 MILES PER HOUR 





Chanute are names 
often on his lips. 
Indeed so loyal is 
he to work done by 
others that when C. 
M. Manley, in dis~ 
cussing the unfor- 
tunate Langley, in- ; 
sisted that the 
fabric of his for- 
mer chief would 
fly, Curtiss said: 
"All right, bring 
it here, and we'll 
fly it." And after 
it was fitted with 
Pontoons, Mr. Cur- 


tias actually flew 
langley's earliest 
man's-size machine f 
Over Lake Keuka, — 
thus vindicating a 

man who gave his 

life for his con- 


~ 





"WASP" TRIPLANE AT THE START 
ATTAINED, 34,610 FEET ~« THE WORLD'S RACORD, 
400-HORSE=POWER ENGINE, HAS CLIMBED 20,100 FEET IN 10 MINUTES 


with wings ani air 
surfaces, experi- 
ment had revealed 
that theory and 
practice did not 
always agvee. But Curtiss 
was by no means satisfied 
that experiment was the ra- 
pid path to perfectiam. He 
etill ieves, if not that 
the whale future of the ert 
lies in the wind tunnel, at 
least that the bigger and 
better the wind tunnels, the 
more they are used, ani the 
more competent the men in 
charge of them, just so the 
more quickly shall we ap- 
proach the ultimate in form 
and surface ef plane ares, 
in fuselage and hull desig 
and in propeller shape. 
Hence, at his experimental 
plant in Garden City he has 
a wery elaborate wind tun- 
nel establishment, inoiud- 
ing not only what is cred- 
ited with being the largest 
wind tunnel in the world, 
but one which has been free 
ly and admiringly admitted 
to be the most compleie and 
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OF THE ALTITUDE TESTS. MAXIMUM HEIGHT 
THIS MACHINE, WITH ITS 


acourate of them 
all -- ami this by 
those very men who 
designed and built 
the standard wind 
tunnels af Burope. 
"Using this big 
wind tunnel,” seid 
Mr. Curtiss, “we 
are able to tell, 
in advance, within 
two miles, whatthe 
speed of any plane 
will be. We can 
design streamlines 
by mathematios and 
test our work as 
we go. vie can pro- 
duce new surfaces, 
shapes, cambers,an- 
gles; we can try 
new relationships 
(Continued on 
page 446 ) 
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THE METCALF COMETS, AND SOME OTHERS 
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By Professor Henry Norris Russell, Phe De 


The comets whose discovery was told 
of last month are still in sight, but 
by no means conspicuous. The Brorsen- 
Metcalf cacot, as it is now known af- 
ter its rwo discoverers of 1847 and 
9,did not brighten up on approach- 
ing the sun to as great a degree as 
is often the case. At the moment of 
writing it is easily visible, witha 
field glass in the morning sky and it 
might be visible to the naked eye if 
the strong moon were out of the way; 
though it is hardly brighter than the 
fifth magnitude. It will be in the 
morning sky throughout November, mov- 
ing southward and eastward and rising 


19) 


around two hours before the sun; but 
as it will continually be receding it 
will steadily grow fainter, 


and will soon fall below the 
limit of visibility for the 
unaided eye and probably for 
the field glass as welle 
Metcalf's second comet will 
come a dit closer to the sun 
than indicated by the first 
rough orbit; perihelion will 
be reached on December 6th, 
at a distance of 104,000,000 
miles. But as was apparent 
from the provisional calou- 
lations, it will not arrive 
anywhere near the earth, or 
be seen without a telescope. 
m November 2nd its  -redict- 
ed positign is 16h 45m 48s 
RAand 7 57° south declin- 
tion, moving about 3m 15s 
eastward and 24" southward a 
day. It should lie between 
eighth and ninth magnitudes 
in brightness and set later 
than two hoursafter the sun. 


THE PERIODIC COMETS , 


This return of the Brorsen At 10 o'clock 


comet adds a fifth member to 
the list of comets of fairly 
long period noted at two or more ris- 
ites. The others are the Pons-Brooks 
comet of 1812 and 1884, Olber's comet 
of 1815 and 1887, Westphal's comet of 
1852 and 1913, and last but not least 
Halley's comet, by far the most con- 
Spicuous as well as the most famed of 
all periodic comets, which has been 
observed at every one of 26 succ ss- 
ive returns from B.C. 87 to A.’. 1910 
wo more comets are known, £ about 
the same period -- De Vico's comet of 
1847 figured at that time to have a 
a of some 75 years; and the seo- 
na visitor of 1827, which, according 
to recent nputations by the Japan- 
236 astronomer Ogura, has a period of 
about 64 years and must have returned 


8 11 o'olock: Nov. 7 
At 104% o'clock: Nov.14. 


unobserved some time around 1897. As 
the relatively few and inaccurate ob- 
servations of this are satisfied with 
substantial accuracy by orbits of pe- 
riods anywhere from 59 to 69 years, 
rhe accumulated margin loaves us in 
doubt whether the next return will be 
as early as 1945 or as late as 1965. 
The similar uncertainty in the case 
of De Vico's comet amounts to two or 
three years on either side of 1921 so 
that it is probable, when either one 
of these is seen again, it will mas- 


querade as a new comet until calcula- 
tion has an opportunity to show it is 
moving along the path of an old one. 
This is what happened in the case of 
the Pons-Brooks comet, and again this 





Nov. 22 ~ i = 
At 914 o’clock: November 30 


NIGHT SKY: NOVEMBER AND DECEMBER 
year for the one still in sight. 
FAMILIES OF COMETS 


These seven comets, with periods in 
the range from 61 to 76 years, forma 
distinct groupe The next shorter pe- 
riod is 40 years, and the next longer 
one 120 yearse The stctement is of- 
ten made that this group belongs to 
Neptune's “family,” a phrase that de- 
mands a word of explanation. One of 
the planets, Jupiter, unquestionably 
has a family of comets. Nearly forty 
have been found with periods lying in 
the range, five to nine years -- more 
than all with periods from 10 to 1000 
years. The explanation of this greg- 
ariousness is not far to seeke 


At 9 o'clock: Dec. 7. 
At 8% o'clock. Dec. 15. 
At 8 o'clock: Dec. 23. 





WHEN COMET AND PLANET MEET 


If a comet happens to pass close to 
a massive body like Jupiter the plan- 
et's attraction may vastly modify the 
orbit of the comet and may even alter 
a long-period orbit or a parabolic 
one into an elliptic track of short 
period. Though in a few years planet 
and comet will have moved far apart, 
one permanent memorial of their en- 
counter will remain; the comet's or- 
bit will obviously pass through the 
point where it met the planet, and so 
come very close to the planet's orbit 
Usually when the comet returns to the 
danger zone the planet will be else- 
where in its orbit, and nothing will 
happen; but sooner or later 
the visitor is bound to find 
the planet once more in its 
near vicinity, and to suffer 
another change in its orbit, 
perhaps being shifted so we 
see it no moree 

This close approach of the 
two orbits affords the best 
kind of circumstantial evi- 
dence that a comet has been 
captured by a planet at some 
time in the paste With Ju- 
piter's family the evidence 
is conclusive. These comts 
all have periods not greatly 
removed from Jupiter's half- 
period. Their aphelia - the 
remotest points of their or- 
bits from the sun - fall at 
distances of the same order 
as Jupiter's. And what is 
far more important, when we 
trace out their actual paths 
we find almost all of them 
passing very near Jupiter's 
orbit; half the group come 
within 15 million miles of 
it, while none of them fails 
to come within 60 million 
miles. Jupiter's responsibility for 
the existence of this group of comets 
in their present orbits is plain. 

When we come to the seven comets al- 
ready mentioned, with periods averag- 
ing about 70 years, it appears that 
this is about half Neptune's periode 
Again, when a plan of their orbits is 
drawn, their aphelia are seen to avee 
rage a trifle beyond Neptune's dist- 
ance from the sune But if, instead 
of a picture, in which all the orbits 
have been forcibly shifted into one 
plane so that wecan draw them on our 
paper, we had a model, showing their 
true positions as they lie in space, 
we should then see that not one of 

(Continued on page 450 e) 
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STEEL TANKS TRANSPORTED 
BY WATER 


It is seldom that three steel tanks 
30 feet high and 60 feet in diameter 
have the chance to make a semi-ocean 
voyage without being cut down and e- 
rected again; yet this is what hap- 
pened in the case of three tanks ur- 
gently needed at Powell River, B.C., 
for oil storagee A large paper-mill 
company here found that it could buy 
three 15,000-barrel steel storage 
tanks at Bamberton, B. C., at a very 


MOVING THREE 15,000=BARREL OIL TANKS TO A NEW LOCATION ON BARGES 


ard-gage trucks were run down on the 


tracks, far enough to extend beneath 
the tank when the latter was floated 
in at high tide; then when the tide 
ebbed each tank was left loaded upon 
the trucks. The double-drum engine 
of the pile-driver was taken to haul 
the tanks up the inclined runways to 
the ready-made foundation. The full 


job was completed in 30 days and the 
company was saved $5,000 as compared 
to the cost of taking the tanks down 
amd re-assembling them. Furthermore 


; by soundings through the ice. 


were sufficiently attractive to lead 
to the project of salving here This 
meant digging the vessel] out of some 
17 feet of mud through which she had 
sunk; and the task was further com- 
plicated by the fact that the vessel 
lay in 55 feet of muddy water, that 
became opaque at the least stir. In 
the face of this practically all the 
work had to be done by divers. 

The wreck was located in the winter 
Then 
the divers cut the boiler loose from 
all connections, and braced 





attractive price; but the 
question of getting them to 
Powell River safe and sound 
would have to get answered. 
It would have been extreme- 
ly delicate to find men who 
were competent to take them 
apart and erect them again; 
and this would besides have 
been unduly expensive. 

In this emergency, it was 
decided to move each of the 
tanks on a scow through the 
Straits of Georgia. Calcu- 
lations were made to deter- 
mine just how stable such a 
large body would be mounted 
on a scow 30 x 80 feet. The 
first real work came in the 
driving of a double line of 
piles at Bamberton. These 
Were spaced so a scow could 
run between at the low tide 
and then, as the tide came 








the hulle 

In the spring they brought 
a powerful lighter equipped 
with two stout derricks, 60 
feet high, and able to lift 
60 tons eache Divers went 
down and passed steel-cable 
slings about the boiler and 
this was brought to the top 
and slung aboard the wreck- 
ing ship. With it, the tug 
was also relieved of a part 
of the house, and likewise 
of the funnel, 

Then came the real work of 
passing heavy slings around 
the vessel itself. It was 
necessary here to dig holes 
15 feet into the mud at the 
sides of the General. This 
was done with jets of water 
that tore a way through the 
made With the slings once 








up, the tank, placed on the 
Piles in advance,would set- 
tle on the scow and the tug 
Could take up its loade To 
*liminate strain, each tank was pro- 
vided with a turnbuckle guy that ex- 
tended from the top of the tank to a 
hole drilled in the tank bottom. 

At Powell River four lines of piles 
Were in readiness for the tankse A- 
gain space was left between the rows 
to admit the scowse From the landing 
double tracks were laid to the sites 
where the tanks were to be put up, a 
distance averaging 800 feet. Stand- 


THE TUGBOAT "GENERAL" EMERGING FROM THE WATER AFTER 
HER LONG SOJOURN IN THE MUD, AND A VIEW OF HER 
BOILERS, AS THEY LOOKED WHEN BROUGHT TO THE SURFACE 


when the tanks were finally in place 
and tested they showed that they had 
stood the remarkable trip excellent- 
ly, and that no leaks had resulted, 


SEVENTEEN FEET OF MUD 


Some nine years ago the tug General 
sank to the bottom of Mud Lake, and 
she had lain there ever since, when 
in the winter of 1918 prevaient quo- 
tations on anything that would float 


safely in place beneath the 
hull by way of these holes, 
the weight of the wreck was 
counterbalanced by the sal- 


vaged boiler, plus 500 tons of rock 
ballast, and the hauling up begun. 
Within an hour the sunken craft was 
but 12 feet from the surface. Then 
she was towed several miles, in this 
position, to a point where the water 
was clear. Divers went down and she 
was patched, brought to the surface, 
and pumped out - and incidentally 60 
tons of coal were salvaged which had 
been in her bunkers. - G. F. Paul. 
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If there is anything about the coming car that is 
certain, it is this—that it will be built to new 
light-weight standards, stripped of every excess 
pound, freed of every hampering ounce. 


Some leading automotive engineers put the 
weight of the car of the near future at not over 
one thousand pounds, others at fifteen hundred. 
Whether these figures be high or low, it is unquestion- 
able that weight-economy is one of the outstand- 
ing aims of the far-seeing automobile builder today. 


Why? Because weight that is not useful is 
worse than useless, a drag upon the engine—a tax 
on gasoline and tires—a foe to long life— 


Because better cars with lower cost of upkeep 
and longer life mean many more owners. 


Because Lynite now provides the means to 
build such cars, while for the automobile of to- 
morrow, Lynite Laboratories promise many new 
and important achievements. 


THE ALUMINUM CASTINGS COMPANY 
LYNITE and LYNUX Products 
General Offices: 6205 Carnegie Ave., Cleveland 
District Sales Offices : 


New York $11 Fi'th Ave Detroit Chene & Finley Sta. 
Cleveland 6523 Euclid Ave. Chicago 1640 Canway Bidg. 
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ar of Iomorrow 
-what will it weigh ? 





The car manufacturer knows that motorists will 
not continue to haul three pounds of cast-iron 
when one of Lynite would suffice, nor to pay the 
freight on all the surplus weight it takes to sup- 
port and balance heavy iron parts. 


How well he appreciates this is indicated by 
the fact that already it requires eleven plants to 
supply the millions of pounds of Lynite which 
today go into the making of more than seventy 
different parts for cars and trucks—and the use of 
Lynite is oaly well begun. 


The development of a new Lynite alloy which 
effects important savings in weight below the 
springs—in axle housings, differential carriers and 
other parts—is an example of what is to be ex- 
pected as Lynite scientists and foundry experts 
pursue their researches to the end that the car 
of tomorrow shall carry not a single pound with- 
out a purpose. 
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Drop-Forgings 
vs. 
iW Castings 


woe a manufactur- 

er builds up a repu- 

tation for his product 

through long years of hard, } 
VV 


conscientious work, noth- 
ing that tends to detract i 


at ie- r due , / 
from that jealously guarded as 


prestige can be tolerated 
tor an instant. If a part in 
the product of such a manufacturer proves defective, he is 
not satisfied with mere replacement; the future must be 
considered and assurance againstfurthertrouble provided. 
Perhaps a casting has given way, resulting in a bad 
accident —-an accident which never would have occurred 
had the nant that failed been a drop-forging with its 
wonderful toughness and high tensile strength. 
Dependable forgings may cost more than unreliable 














castings, but if additional expense is involved in their 
use it is never a serious factor in the consideration of 
the manufacturer, determined to make only the best. 
And if forgings are to be used, Williams’ Superior 
Drop-Forgings with a record of ne: arly half a century of 
dependable performance, offer assured reliability. 
Inquiries solicited 


jJ. H. WILLIAMS @ CO. 
‘The Drop-Forging People” 


28 Richards St., Brooklyn, N. Y. 
ton S 28 Vulcan St. 
llinor: Buffalo, N. Y. 
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The Modern Gas Tractor 


By MAJOR VICTOR W. PAGE, MLE. 


Author of “ The Modern Gasoline Automobile,” Etc. 
Handsome Cloth Binding 228 Illustrations 
Three Folding Plates 


Price $2.50 By Mail $2.65 


A complete treatise describing all types and sizes 
of gasoline, kerosene, and oil tractors. Considers 
design and construction exhaustively, gives complete 
instructions for care, operation and repair, outlines 


(5x 7! 2) 





iY = = 4 ‘ s 
Medea . all practical applications on the road and in the 
= - : # field. The best and latest work on farm tractors 


and tractor power plants. 
Pr HIS work is written by a recognized author- 
‘ ity on self-propelled vehicles and internal 
combustion motors. Everything is explained 
simply that anyone of average intelligence may 
obtain a comprehensive knowledge of gas tractor 
operation, maintenance and repair. Tells how they 
are constructed and explains fully the reasons for 
varying designs. Contains special chapters on driv- 
n field and road, what to expect from tractors in various 
k, cost, of operation and money-making hints on repairs. It 
s all ignition systems, all kinds of gasoline and kerosene vaporizers 


und carburetors, latest forms of power plants and installation, clutches 
pret d ch Meng 
i 

he 


nd reversing gears and all frame parts and the ir functions. 


ells how to tell brake horse power from drawbar or horse equivalent —_ 
»w to make adjustments to power plants, change speed gearing and other 
part Deseribes tools for tractor repair and gives plans for tractor sheds 


d in winter for stationary power or w irkshops where all 
rs may be m Outlines control systems of leg ading types and shows 
nple hitches fer working various implements in combination. Describes 
lly tractors for small farms and orchards as well as types of the largest ca- 

1 itions are plainly marked with all important parts indi- 


ated so they 1 be easily identified. Drawings are simple but in correct 


proportion. L-very illustration has been specially made for this book. 


SCIENTIFIC AMERICAN PUBLISHING COMPANY 
233 Broadway, New York 
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THE PCMANCE OF INVENTION 
(Continued from page 443) 
between control surfaces and 
fuselage, between hull and 
wings and planes -=- can, in 
fact, porform all manner of 
tests, far more accurately 
than can be done out on the 
field, in much shorter time 
and at vastly decreased ex- 
pense, than by building the 
whole outfit always new and 
in full size. Incidentally, 
nobody gets killed trying 
something extraordinary in a 

wind tunnel." 


The name of Curtiss has al- 
ways been associated with 


motorse In aviation the mo- 
tor is, of course, the heart 
of the planee To gst a pow- 
orful motor, in small con- 
pass, with small weight per 
horse-power, and to add to 
its reliability amd econony 
of operation, is what thou- 
sands have striven fore Mr- 

Curtiss has always believed 
in the advantages of the 
geared drive, and in the K- 
12 he has produced the first 
American geared engine that 
was a success. He was told 
during his preliminary exper 
imental work that a reducing 
gear between engine and pro- 
peller could not satisfacto- 
rily be attached to an en- 
gine; that it would be the 
wesk spot; that it would in- 
evitably break down in serv- 
ice, etce But he knew that 
the less space occupied by a 
motor, the smaller the fuse~ 
lage could be, with all the 
accompanying advantages. He 
also knew that the center of 
thrust should come opposite 
the center of mass, and that 
to do this with a large and 
heavy engine must mean large 
and heavy pull. 

He worked out the plans of 
the present reducing gear on 
the Curtiss 12-cylinder en- 
gine, which results in a 
small, powerful, compact 
power plant, delivering one 
horse-power for every 13 lb. 
of weight, and enabling the 
small engine at high ard ef- 
ficient speeds to do the 
work that a larger engine at 
less speed would do - and 
gaining weight economy in 
doing it. 

It is probably because fly- 
ing has been so long a spec- 
tacular thing that the pub- 
lic looks upon it only as a 
spectacle. The stunts of an 
exhibition flyer and an ace 


(Continued on page 451) 
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LEGAL NOTICES 
UMN A 


PATENTS. 


F YOU HAVE AN INVENTION 3 

which you wish to patent youcan = 
: write fully and freely to Munn & = 
2 Co. for advice in regard to the best 
= way of obtaining protection. Please = 
send sketches or a model of your in- = 
vention and a description of the 
device, explaining its operation. = 
= All communications are strictly con- = 
fidential. Our vast practice, extend- S 
ing over a period of seventy years, = 
= enables us in many cases to advise + 
= in regard to patentability without = 
= anyexpense tothe client. Our Hand- = 
Book on Patents is sent free on re- = 
quest. This explains our methods, | 
terms, etc., in regard to Patents, =3 
Trade Marks, Foreign Patents, etc. 


: SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest te inventors and particulars of re- 
cently patented inventions. 

SOLICITORS 


= MUNN & Cco., OF PATENTS 
= 626 Woolworth Bidg., 62S F Street, = 
= NEW YORK and WASHINGTON, D.C. = 
S 801 Tower Bldg., CHICAGO, ILL. = 


SUNN 2 MM 


Annual Subscription Rates 
Scientific American Publications 


Scientific American — 1845) one year $5.00 
Scientific American 8 
SOD COO FO kcbicce 6c ccegdawsnsse 5.00 
Postage prepaid in United States and possessions, 
exico, Cuba and Panama 


Foreign Postage 
Scientific American $1.50 per year additional. 


~~ American Supplement $1.00 per year ad- 
itio 


















Canadian Postage 
Scientific American 75c per year additional. 
Scientific panne Supplement 50c per year addi- 
tional. 

The combined subscription rates and rates to foreign 
countries, including Canada, wi!l be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


WANTED 
THE exclusive manufacturing rights of some ma- 
chine, device, or article in the metal line—patented or 
otherwise, by one of the most completely ore 
manufacturing plants in Indiana. Address: W. M. 
P. O. Box No. 263, Bedford, Ludiana. 











BUSINESS OPPORTUNITIES 


SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $1500 necessary. Will allow expenses to Balti- 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 


EUREKA SWITCHBOARDS 
EUREKA Switchboards are Standard for High-Volt- 
age Currents, Stations, Powerhouses. Send Blueprints 
for quotations. The Eureka Marble and Tile Works 

Company, 1 9 Maple Street, Columbus, Ohio. 


PATENT FOR SALE 
OUTRIGHT or Royalty—Self-Blowing alcohol torch, 
patented Sept 10, 1919. Much sought article by electri- 
cians, automobilists, etc. No solicitors wanted. Address 
Folgman, 31 3rd Street, Brooklyn, N. Y. 








ACCOUNTANCY 


Chas tench hyo bert ms fom maths 
New Lidy system Low Cost -FREE BOOK 


international Accountants Society. Dept. 411 7626 S.Michiean Ave. 
— 





You can be quickly cured, if you 


STAMMER 


poo neter sme for70- 
Siopering, ater" 


= N. “Bogue, 812 Borne Bailie, ing, indannpele 
[LEARN WATCHWORK JEYBFERC RAVING 


A fine trade commanding a good salary and your 
services al ways in de’ 

or you can start in 

ness for yourself. At 


BRADLEY INSTITUTE 
The greatest school for 
qetchnehere | in the world. Ad- 


ress wd 
Peoria, Ill., for cataloxue of in- 
‘eorta, y aH 
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The Modern Gasoline Automobile 


Ry Victor Page, M E. Price $3.%5 Postpaid 
This Book is the latest and most complete 
treatise on the li ‘ ing ite 
construction, operation, mainter.ance ond repair, 
MUNN & CO. Inc. : 
233 Broadway Woolworth Bldg New York 
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Westinghouse 


Proof of Pre-Eminence 


Pierce-Arrow, Locomobile and 39 other 
makes of motor cars carry Westinghouse 
Equipment though it costs more. 



























Check up the row of high grade cars parked at Chevy Chase, 
Brae Burn, Nassau Country Club—at these or other clubs 
where quality is characteristic and you’ll discover that 
Westinghouse Equipment is found oftener in the finest makes 
of cars than any other. Also that the greater a car’s reputation 
for quality, the greater the likelihood that it is Westinghouse 
Equipped. 

Go where you will—in the clubs of Greater New York’s 
countryside, around Boston, Washington, Philadelphia or San 
Francisco— the result is always the same. 


That such cars as Pierce-Arrow, Locomobile, Revere, 
Dorris, Cunningham, Mercer, McFarlan and others as well 
known use Westinghouse Equipment, is indisputable proof of 
its pre-eminence. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
Automobile Equipment Department 
General Sales Office: 110-114 West 42nd St., New York City 
Works: Newark, N. J., and Springfield, Mass. 
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E AR The Greatest Novel Ever Written—by the 
fen ) Most Popular Auther im All the World 
Sy 


Harold Bell Wright 


Vibrant with the local color of 
the mystic, enchanted Ozarks— 
the Shepherd of the Hills country. 
Brian Kent, Auntie Sue, Judy and 
Betty Jo are more than creations 
~they are actual, human realities. 


Mustrations by J. Allen St. John 


First Printing—F orty Carloads— 750,000 Copies 


THE RE-CREATION OF BRIAN KENT carries a message that will 
strengthen human faith to happiness: ‘‘‘he foundation principles of life- 


honesty, courage, fidelity, morality, etc.—are eternal facts. Life must and 
willgoon. You can neither stop it nor turn it back.’’ In the author's 

sitable, fascinating style this message is like a heaven-sent blessing that 
will cheer and give courage to riillions of weary, storm-tossed souls that 
have all but zone down in theso recent years of world chaos. ‘‘The Re- 


ghtful Ozark story of life and love, sweet 
losophy, masterful in character 


Creation of Brian Kent’’ is a del 
and appeaiing with pathos, rich in pl 


analysis, charming in description and intensely dramatic, not with physical 
combat, but with skillful visualization of the clash and conflicts of the in- 
visible forces of life 


Full Cloth, 12mo., $1.50 


Other Novels by Harold Bell Wright—Over Eight Million Sold 
That Printer of Udell’s—The Shepherd of the Hills—The Calling 
of Dan Matthews—The Winning of Barbara Worth—Their 

The Eyes of the World—When a Man’s a Man 


Harold Beil Wright's Books Are Sold Everywhere 
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Will Make Your Concrete Floors 
Permanently Dust-proof and Wear-Proof 


Investigate—and you will find your concrete floors are dusting, 
They need Lapidolith 

and satisfy yourself that your bearings are being ruined, your mer- 

chandise injured, and your workmen's health 

impaired by the sharp silicate dust ground up 


by walking or trucking 


wearing away 


investigate further 





| Senneborn Products 
Comecat dureble | 30,000,000 Sq. Ft. of Concrete Freed 


c mbsnes ih ; : : pe Wary from Dust and Disintegration Last Year 


by Lapidolith, which crystallizes the cement 
and makes the concrete hard as granite 


| 


Lignéphol ie » 
j} hardener «@ j i 





There are now lapidolized floors everywhere 
im your city and im your line 

W rite for a reference and judge the results. 

you big dividends by sav- 


as the expense of repairs or retopping. 





Lapidolith will pay 
hunery merc handise and mer. as we 


reats 4,000 square feet. Order one on trial 
W rite for testimonials sample of hardened concrete and full lure 


L. SONNEBORN SONS, Inc., Dept. 1, 264 Pearl St’ +t, New York 
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THE HEAVENS IN NOVEMBER, 1919 
(Continued from page 444 ) 


these 7 cometary orbits comes anywhere near Neptune's 
path. They are nll far sbove or below his plane; and 
though these comets may reach Neptune's distance from 
the sun the nearest possible approach to the planet by 
any one of them is 350 million miles. At even this dis- 
tance the attraction of Neptune would be far too smll 
to produce any great changes in a planet's orbit; while 
if all 7 comets should come simltaneously as close to 
Neptune's orbit as it is possible for them ever to be, 
their average distame would be more than 800 million 
milese So we are forced to conclude that the alleged 
relation between these comets and Neptune has no foun- 
dation in facte 


THE HEAVENS 


At the hour of our map, the brilliant winter constel 
lations are beginning to show themselves again in the 
east, Auriga and Taurus are high in the northeast and 
the east; below them we find Gemini and Orion; Sirius 
and Procyon are still lower, having just risen. In com- 
parison the southern sky is very dull. Eridanus, Cetus, 
Pisces and Aquarius have only two or three prominent 
stare between them; and the only really bright object 
in this expanse is Fomalhaut. Aries, Perseus and And- 
romeda are nearly overhead; Pegasus is high in the west 
with Cygnus and a low in the northwest. Draco and 
Ursa Major lie alorg the northern horizon, with Ursa 
Minor above, and Cassiopeia and Cepheus higher still. 


THE PLANETS 


Mercury is an evening star throughout the month; he is 
far south and hard to find, setting before 6 P. M. Ve- 
nus is a morning ster, rising about 3 A. M. through the 
month, and exceedingly bright. Mars, too,is a morning 
ster, rising at 1.30 A. M. in the middle of the month; 
Jupiter, in quadrature with the sun on the 10th, rises 
about 11 P. M. Saturn too is in this region of the sky 
between Mars and Jupiter, rising a bit after midnight. 
Uranus meanmhile is on the opposite side of the sun, in 
quadraturs on the 2lst, and crossing the meridian at 6 
P. Me, while Neptune is in Cancer, a little west of Ju- 
piter, and observable in the morning hours. 

The moon is fall at 7 A. M. on the 7th, in her first 
quarter at 11 A. M. on the 14th, new at 10 A. M. on the 
22nd, and in her first quarter at noon on the 30th. On 
the 8th she is nearest the earth, and farthest away on 
the 22nd. She passes near Uranus on the 2nd, Neptune 
on the 14th, Jupiter on the same date, Saturn on the 
16th, Mars on the 17th, Venus on the 18th, Meroury on 
the 23rd, and Uranus again on the 29th. 


ECLIPSES OF THE MONTH 


The month is marked by two eclipses, both visible in 
the United States. The first, a partial eclipse of the 
moon, takes place early on the evening of the 7th. The 
moon is far north of the center of the earth's shadow, 
and only one-fifth of her diameter at most is immersed 
init. First contact comes at 5.58 P. M., Eastern 
Standard Time; and the moon gets clear at 7.30, Fran 
this it is evident that the eclipse will be visible in 
the eastern states just after dark; further west the 
moon will rise eclipsed; the Pacific coast is to mise 
the phenomenon altogether. 

Of greater interest is the annular eclipse of the sun 
on November 22nd. The moon comes squarely in front of 
the sun; but she is too far away to hide the sun com 
pletely, and for observers suitably placed she will be 
seen projected against the sun's disk leaving a bright 


(Continued on page 451 «) 
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THE HEAVENS IN NOVEMBER 
(Continued from page 450 ) 
ring visible around her rim 

fhe annular phase will be 
visible along a belt about 
200 miles wide, running from 
Texas across the gulf to Cu- 
ba and Haiti, sweeping over 
the Atlantic, and extending 
far into the Sahara. 

The difference in apparent 
diemeters is large, so the 
anmmlar phase will be long 
in duration, 7 minutes in 
Texas, end 11% off the coast 
of Brazil. The whole eclipse 
will be visible from points 
east of a line connecting 
Detroit with Tallahassee. At 
points west of this the sun 
will rise eclipsed; west of 
a line from Los Angeles to 
Butte there will be no visi- 
ble eclipse, since it will 











What the Extra Dollars Buy 


be over before the sun rises Wisconsin motors do cost slightly more than others—but every 
extra dollar of added price buys twice its value in service. 


The circular phase will be 
tisible over almost all the 








— oa: a This extra cost is due to Wisconsin’s superior workmanship 
Raed pater | —to the extra care that is taken to make it operation-perfect 
interest to th onomer ° . 
since the a ook to be before it ever leaves the factory. Every working part is ad- 
paar a will be justed to the thousandth of an inch. The whole motor is care- 
ties a en oe © fully fitted, and run in, tested and inspected. Then torn down, 
on the Bdge Pg ad | refitted, reassembled and again tested and rigidly inspected. 
permit. ; . 
Princeton University, | The result is a master power plant that costs more—and is 
Ootober 14th, 1919. worth it. 3 
sar ged poeta gn It insures you an engine that will run for months without ad- 
have forced aerial gymnast- justments, except those simple ones that anyone can make. 
ot dhagg Prone Boca oe HI Two years from now, when cheaper built motors are worthless, 
here is a man and a company the Wisconsin will still be furnishing its characteristic depend- 





mking machines for sober, able power. 
private use, much as an au- 


tmobile manufacturer makes SSL «Look under the hood. If the motor 


cart, You can buy a plane bea mark “Wisconsin” you can 
a8 you would a car - froma is the 




















catalog, and for the use you ; buy safely. 
mnt to make of it. You can Special Method Specifications and booklet, “Honors Wisconsin 
have immediate delivery. You | of ” 
Has Won,” on request 
tan be taught to run it as — ads 
you would be taught to run a Engine Suapenst : ; 
ee, zo ~ wooning the Engine is suspended by Wisconsin Motor Mfs. Co. 
public - refuse as y' means of steel castings— 
to realize that the early ex- one around the flywheel STATION A. Dept. 352. MILWAUKEE, WIS. 
perimental) days are past and cover and another around 
ant that an airplane has ar- the timing gears cover at DISTRIBUTORS : 
tived which may be of perso- the front of the engine. New York Branch - T. M. Fenner, 21 Park Row 
ret outside of the These castings are bolted Factory Representative 
serial stunts it may perform to the frame in the usual ‘ : 
for your edification. manner, relieving the alu- Marine Equipment & Supply Co. 
The one man most largely minum crank case of all 610 Arch Street, Philadelphia, Pa. 


Tesponsible for this state strain and insuring ab- 

of affairs refuses to come | solute safety. 

Wp to the popular idea of the Earl P. Cooper Co., 1310 So. Los 
Angeles St, Los Angeles, Cal_—s 


inventor, He has no longhair j-— 4 
te wild eyes. He is not dif S : 
faaalt to talk toe He is mo- : — i 
beyond belief as to his fe , -. = 


(Continued on page 462) 
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S NEVER CHANGED, THIS PROTECTS THE WEARERS AGAINST 
3S ANO MAS SAVED THEM MILLIONS OF DOLLARS ON THEIR FOOTWEAR 


ME STAMPED PRICE 
REASONABLE PROF 





$522 $G20 $700 $9.00 $9.00 8 3 
|| You can save money by wear- 
ing W.L. Douglas shoes,the best 
known shoes inthe world. Sold 
by 106W.L.Douglasownstores 
and over 9000 shoe dealers. 
W. L. Douglas name and the 
retail price stamped on the bot- 
tom guarantees the best shoes 
in style,comfort and service that 
can be produced for the price. 


The stamped price is W. L. Douglas personal 
guarantee that the shoes are always worth the 
price paid forthem. The prices are the same 
everywhere they cost no more in San Fran-| 
cisco than they do in New York. \ 


W. L. Douglas shoes are sold through our own U 
stores direct to the wearer at one profit. All 
middiemen’s and manufacturing profits are eliminated. By 
this method of marketing our shoes, W. L. Douglas gives the 
wearer shoes at the lowest possible cost. 


W. L. Douglas $7.00 and $8.00 shoes are absolutely the best 
shoe values forthe money in this country. They aretheleaders 
everywhere. W. L. Douglas $9.00 and $10.00 shoes are 
made throughout of the finest leather the market affords, 
with a style endorsed by the leaders of America’s fashion 
centers; they combine quality, style and comfort equal to 
other makes selling at higher prices. 


W.L. Douglas shoes are made by the highest paid, skilled shoe- 
makers, under the direction and supervision of experienced 
men, all working with an honest determination to make the 
best shoes for the price that money can buy. 


CAUTION.—Insist upon having W. L. Dougtas shoes 
with his name and price stamped on the bottom. 
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THE ROMANCE OF INVENTION 
(Continued from page 451, ) 


own attainments. While his 
best pilot, Rohlfs, was up 
in the heavens somewhere, 
trying for the altitude rec- 
ord, Mr. Curtiss was off at 
a board meetinge He reached 
the field in time to see the 
plane come down and extend 
his congratulationsg but it 
might have been any ordinary 
test flight, for all the e- 
motion he exhibited. At the 
present time he does not fly 
at all himself. 

"I may, later," he told the 
present scribe, "But I will 
have to learn all over again 
The system of control, now 
developed to a standard, is 
different from that which I 
used to use, What was effi- 
cient for the small, light 
planes would be dangerous on 
the present mechanismse Oh, 
yes, we try to have our ma- 
chines light, but the tend- 
ency is always toward more 
weight. For one thing, we 
no longer are obliged to cut 
down weight at the expense 
of safety." 

Naturally the opinions of a 
pioneer in the flying game, 
who has demonstrated that he 
can design and invent am 
that his ideas could succeed 
commercially, are of extreme 
interest and value. Mr. Cur- 
tiss believes the future of 
flying lies in education. He 
thinks that the more people 
know about flying and the 
more they realize its possi- 
bilities, the sooner commer- 
cial demand will catch up to 
existing war-created facili- 
ties for manufacture. He 
regards the next year or two 

as the crucial ones in Amer- 
ica'’s aviation development, 

simply because the war crea- 
ted large aircraft-making 
establishments and its end 
leaves these huge plants and 
their trained workmen little 
to doe 
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FOR LIGHT WORK 
Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
without stopping of shifting belts. Power applied can 
be graduated to drive. with equal safety, the smallest 
or largest drilis within its range a wonderful economy 


én time and great saving in drill breakage. 


Send for Drill Catalogue 
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1999 Ruby Street Rockford. Minois 








SOUTH BEND LAT HES 
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South Bend Lathe Works 
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230 Main St., Leetonia, Ohio, U.S.A. 
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a Pamphiet on request. Money back gunranee sf 
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18 cents a package 


Camels are s 
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R. J. Reynolds Tobacco Co. 
Winston-Salem, N. C. 





AMELS prove a cigarette revelation to the most critical 

smokers. Never have such smoothness, such mild 
mellow body and such refreshing flavor been put into a 
cigarette! Every puff seems to supply greater delight! 
Your fondness for Camels continually increases; they never 
tire your taste! 


That’s because Camels have the quality and because they 
are an expert blend of choice Turkish and choice Domestic 
tobaccos. Camels blend is so unusual, so appealing to your 
best cigarette desires you'll prefer it to either kind of 
tobacco smoked straight! 


Compare Camels with any cigarette in the world— 
quality, enjoyment, price—to realize that Camels are 
made to meet your taste. And, you'll appreciate Cameis 
freedom from any unpleasant cigaretty aftertaste or 
unpleasant cigaretty odor! 


Once you know Camels you'll certainly prefer their 
quality to coupons, gifts or premiums. 
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URADS are as different from 


ordinary cigarettes as morning is 


from midnight. 

If you want to economize you'd 
better do it in some other way than by 
smoking cheap cigarettes. 


The trifling additional cost of Murads 
will bring bigger returns in Quality than 
any investment you ever made. 

Because Murads are 


100% PURE TURKISH —THE WORLD'S MOST 
FAMOUS TOBACCO FOR CIGARETTES. 


Judge for yourself—! 
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hers of the Highest Grade Turkish 





